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Abstract of CA1225177

A BITUMINOUS COMPOSITION COMPRISING POLYMERS The invention relates to a bituminous
composition having improved stability and comprising: (a) 100-30 %w of a mixture of (1 ) 40-99.8 %w of a
bituminous component having a penetration of less than 800 (0.1 mm) at 25 .degree.C, (2) 0.1-50 %w of

a block copolymer having at least one thermoplastic monoalkenyl arene polymer block A and at least one
elastomeric conjugated diene block B, and (3) 0.1-10.0 %w of a polystyrene-poly(ethylene-propylene)

diblock copolymer, (b) 0-70 %w of a filler.
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BITUMINOUS COMPOSITION COMPRISING POLYMERS

Description of corresponding document: US4490493

BACKGROUND OF THE INVENTION

1 . Field of the Invention

The present invention relates to a method for stabilizing bitumen-polymer blends and to novel plasticbituminous compositions produced thereby which are especially useful in roofing, paving
, and adSvesappl.cat.ons. The .nvention also relates to articles having self-adhesive properties based on Lch pSc
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SUMMARY OF THE INVENTION
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an Po'ystyrene-poly (ethylene-propylene) diblock copolymer

(b) 0-70%w of a filler.

DETAILED DESCRIPTION OF THE INVENTION
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The bituminous component present in the plastic butuminous compositions according to the present

invention may be a naturally occurring bitumen or derived from a mineral oil. Also petroleum pitches

obtained by a cracking process and coal tar can be used as the bituminous component as well as blends

of various bituminous materials.

Examples of suitable components include distillation or "straight-run bitumens", precipitation bitumens,

e.g., propane bitumens, blown bitumens and mixtures thereof. Other suitable bituminous components
include mixtures of one or more of these bitumens with extenders such as petroleum extracts, e.g.,

aromatic extracts, distillates or residues. Suitble bituminous components (either "straight-run bitumens" or

"fluxed bitumens") are those having a penetration <800 (0.1 mm) at 25 DEG C. Preference is given to the

use of bitumens having a penetration of from 10 to 200 (0.1 mm) at 25 DEG C. The amount of bituminous

component to be used in the plastic bituminous compositions is preferably 75 and 99.5%w calculated on
mixtures containing 30-100% of the ingredients 1 , 2 and 3.

Any thermoplastic polymeric component which does not significantly impair the plastic properties of the

plastic bituminous compositions according to the present invention can be used. Suitable thermoplastic

polymeric components are for instance thermoplastic polymers prepared by the polymerization of

olefinically unsaturated monomers. These polymers may be prepared from monomers which contain

exclusively carbon and hydrogen. Examples of such polymers are polyethylene, polypropylene,

polyisobutylene, polyisoprene, polybutadiene, ethylene-butylene copolymers and styrene-butadiene
copolymers. Good results have been obtained using styrene-butadiene copolymers. The polymers may
also be prepared from monomers which, in addition to containing carbon and hydrogen, at least in part

contain one or more other elements, such as oxygen. Examples of such polymers are ethylene-vinyl

acetate copolymers, ethylene-ethyl acrylate copolymers and ethylene-n-butyl acrylate copolymers. Some
commercial thermoplastic polymers may be in admixture with various extender oils and these
compositions may also be used as a component of the self-adhesives. Any extender oil present is

regarded as a part of the bituminous component insofar as the %w of the components of the present
invention are concerned. The preferred amount of polymeric component present in the compositions
according to the invention is from 0.1-10%w as those compositions have the most pronounced plastic

properties.

A further class of thermoplastic polymers for use as a component of the plastic bituminous compositions
are block copolymers having the general configuration:

A-B-(-B-A)n, wherein each A is a thermoplastic polymer block of a monovinyl aromatic hydrocarbon or

a 1-alkene, B is an elastomeric polymer block of a conjugated diene or more than 1-alkene and n is an
integer, suitably from 0 to 5, or a (partly) hydrogenated derivative of the block copolymer.

The polymer blocks A preferably have a number average molecular weight, in the range of from 2,000 to

100,000, particularly from 7,500 to 50,000. The polymer block B preferably has an average molecular
weight in the range of from 25,000 to 1,000,000, particularly from 35,000 to 150,000. Whenever according
to the branched configuration two or more blocks B are immediately adjacent to each other they are

treated as a single block for purposes of molecular weight. The amount of polymer blocks A in the block
copolymers preferably ranges from 10 to 70%w, particularly from 20 to 50%w.

Suitable examples of block copolymers are: polystyrene-polybutadiene, polystyrene-(polyethylene-

butylene) polystyrene-polyisoprene-polystyrene, polystyrene-polybutadiene-polystyrene, polystyrene-poly

(ethylene-butylene)-polystyrene, polyethylene-(ethylene-propylene copolymer)-polyethylene,

polypropylene-(ethylenepropylene copolymer)-polypropylene, and their hydrogenated counterparts.

The block copolymers may be formed by a number of different types of processes known in the art.

Linear and branched block copolymers can be used as well as the so-called star-shaped polymers which
are obtained by using polyalkenyl coupling agents, e.g., divinyl pyridine and polyvinylbenzenes such as
divinyl-benzene in the polymerization process.

The block copolymers may be hydrogenated if desired by any suitable technique. The hydrogenation may
be complete or partial. It is also possible to selectively hydrogenate just the center block so as to convert,

e.g., a polyisoprene block to an ethylene propylene rubber (EPR) block.

Mixtures of one or more thermoplastic polymers may also be used. Suitable mixtures are referred to in the
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EXAMPLES
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15%w copolymer was mixed into the asphalt using a high shear mixer (375 DEG F.) to get a good blend.

The mixture was transferred to a pint paint can. The top of the can was blanketed with N2 then sealed.

The can was aged for 5 days at 160 DEG C, then cooled. The can was removed by cutting and the

properties of the material at the top and bottom were determined.

The bituminous compositions were prepared by using propane bitumen with a penetration of 169 dmm for

Examples 1-5 and 82 dmm for Examples 6-8. Copolymer #1 is a styrene-butadiene-styrene block

copolymer having 31%w styrene and a molecular weight distribution of 16,000-74,000-16,000. Copolymer
#2 is a styrene-butadiene-styrene radial block copolymer having the structure (SB)3.5, 30%w styrene and
having a weight distribution of 19,000-44,000 for the SB diblock.

Diblock copolymer #1 is a diblock containing an ethylene-propylene block of 63,400 molecular weight and
a styrene block of 36,600 molecular weight. Diblock copolymer #2 is a diblock with ethylene-propylene

block of 106,000 and styrene block of 40,000 molecular weight.

<tb> TABLE 1

<tb>

<tb>Summary of Asphalt Stabilization Data

<tb>Component 1 2 3 4 5 6 7 8

<tb>

<tb>AC-5 Asphalt (Bitumen)

<tb> 85.0

<tb> 85.0

<tb> 85.0

<tb> 85.0

<tb> 85.0

<tb>

<tb>AC-10 Asphalt 85.0

<tb> 85.0

<tb> 85.0

<tb>Thermoplastic Copolymer #1

<tb> 15.0

<tb> 14.5

<tb> 10.0

<tb> 13.0

<tb> 10.0

<tb> 15.0

<tb> 13.0

<tb> -
<tb>Thermoplastic Copolymer #2
<tb> 13.0

<tb>Diblock Copolymer #1

<tb> - 0.5

<tb> - 2.0

<tb> 5.0 - 2.0

<tb> 2.0

<tb>Diblock Copolymer #2
<tb> - - 5.0

<tb>

<tb>Unaged R&B, ( DEGF.)
<tb> 224
<tb> 229
<tb> 222
<tb> 233
<tb> 230 240 236
<tb> 270
<tb>Aged Top R&B, ( DEGF.)
<tb> 226
<tb> 229
<tb>219
<tb> 225
<tb>219 248 254
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<tb> 264
<tb>Aged Bot. R&B, ( DEGF )

<tb> 192 -

<tb>213
<tb> 222
<tb> 222
<tb> 211 233 232
<tb> 259
<tb>Unaged Pen, (dmm)
<tb> 46 40 43 39 43 29 32 31
<tb>Aged Top Pen, (dmm)
<tb> 65 51 40 35 43 39 31 32
<tb>Aged Bot. Pen, (dmm)
<tb>52 38 45 35 44 31 31 32
<tb>Unaged 180 DEG C. Vise, (cps)
<tb>4188 ;

<tb> 5188
<tb> 5500
<tb> 5850
<tb> 5000
<tb> 5375
<tb> 5312
<tb> 6438

<tb> 53^2
T°P 180 °EG C

'

ViSC
" (CPS)

<tb> 6250
<tb> 7662
<tb> 6312
<tb> 6625
<tb> 13000
<tb> 7938
<tb> 8688

<tb> 3938
<tb> 5750
<tb> 5938
<tb> 6680
<tb> 6625
<tb> 5688
<tb> 6625
<tb>Separation Index*
<tb> 1.02

<tb> 0.45

<tb> 0.35

<tb> 0.06
<tb> -0.01

<tb> 1.19

<tb> 0.42

<tb> 0.32

<tb>

P^-« in .he then^-chemica.
improvement has a significant impact on the ona Sm Py e)

?b,ock coPoiy™r. Such
This can be seen by comparing the separatio SdSKndsTL'S^fVP9 °f modified bitumen *-

copolymer with the separation indices for blend ; 2 5f%1« 6 WhlCh contain no diblo<*
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BITUMINOUS COMPOSITION COMPRISING POLYMERS

Claims of corresponding document: US4490493

What is claimed is:

total wefoVofm^ (a) 10°-30%w of a mi^re of (1 ) 40-99.8%w based on the
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e P°'ymer bl°<* and at least one elastomeric conjugatedd ene block B (3) 0.1-10.0%w based on the total weight of (1), (2) and (3) of an (ethvlene-proovlenel-
styrene diblock copolymer (b)0-70%w of a filler.
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t0 C 'aim 1 Where,n bitumin0US comP°nen t has a penetration of from 5 to

95%w°
mP°Siti0n aCCOrding t0 Claim 1 or 2 wherein the amount °f tha bituminous component is from 75 to

4. A composition according to claim 1 wherein the amount of thermoplastic polymer is from 1%-15%w.

5. A composition according to claim 1 wherein the amount of filler is from 0-50%w.
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im 1 which also contains up to 50% of a hydrocarbon or halogenatedhydrocarbon solvent having a boiling point between 30 DEG and 250 DEG C.

JwiE^^^ bl6ndS comPrisin9 mixing (a) 1 00-30%w of amixture of (1 ) 40-99.8%w based on the total weight of 1 ), (2) and (3) of a bituminous component havina a
penetration of less than 800 (0.1 MM) at 25 DEG C, (2) 0.1-50%w based on tSe total weTg

P
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ermoplast,c block copolymer having at least one monoalkenyl arene polymer block and at east

an rll TJUQwd di6ne bl0ck B: (3) °- 1 - 1 0 0%w based on the total weight of (1), (2) and (3) oan (ethylene-propylene)-styrene diblock copolymer (b) 0-70%w of a filler.
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